

What is claimed is: 

1 . A magnetic-field sensor device comprising: 
at least two electrodes; 

an insulating layer separating said at least two electrodes; and 

at least one layer of chemically-synthesized magnetic nanj^articles disposed between said 
ast two electrodes. 

2. The magnetic-field sensor device of clainyl , wherein said at least two electrodes 
comprise a magnetic material. 

3. The magnetic-field sensordevice of claim 1 5 wherein at least one of said at least two 
electrodes comprises a magnetic material. 

4. The magnetic-field sensor device of claim 1, wherein at least one of said at least two 
electrodes is om of a non-magnetic metal and a semiconductor. 



5. / The magnetic-field sensor device of claim 1, wherein said chemically-synthesized 
ignetic nanoparticles range in size between 2 nm and 20 nm in diameter. 
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1 6. The magnetic-field sensor device of claim 1, wherein said chemicjflly-synthesized 

2 magnetic nanoparticles are oriented with a magnetic-moment orientation parallel to a direction of 

3 current flow through said chemically-synthesized magnetic nanopapucles. 



1 7. The magnetic-field sensor device of claim 1 , whereirf said chemically-synthesized 

2 magnetic nanoparticles are oriented with a magnetic-moment orientation perpendicular to a 
irection of current flow through said chemically-synthesized magnetic nanoparticles. 
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8. The magnetic-field sensor device oftclaim 1, wherein said at least one layer of 
chemically-synthesized magnetic nanoparticles comprises at least one chemically-synthesized 
magnetic nanoparticle. 

9. The magnetic-field sensor device of claim 1, wherein said chemically-synthesized 
magnetic nanoparticles GOmprise elements comprising one of Co, Fe, Ni, Mn, Cr, Nd, Pr 5 Pt ? Pd, 
Ho, Gd, Eu, Er, Re, Em, an intermetallic compound of said elements, a binary alloy of said 
elements, a ternar/ alloy of said elements, an oxide comprising one of Fe, Co, Ni, Mn, and Cr, 
and a mixed ojnde combining at least one of Fe, Co, Ni, Mn, and Cr, with at least one of La, Sr, 
Ba, and Ci 



1 10. / The magnetic-field sensor device of claim 1, wherein said insulating organic layer 

2 sj^arates one chemically-synthesized magnetic nanoparticle layer from another chemically- 

3 / synthesized magnetic nanoparticle layer. 
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11. A magnetic-field sensor device comprising: 
at least two electrodes; 

an insulating layer separating said at least two electrodes; 

at least one layer of chemically-synthesized magnetic p^noparticles disposed between said 
at least two electrodes; 

wherein said at least two electrodes comprise^ magnetic material. 

12. The magnetic-field sensor device o^daim 11, wherein at least one of said at least two 
electrodes comprises a magnetic materia 



13. The magnetic-field senior device of claim 1 1 , wherein at least one of said at least two 
electrodes is one of a nonmagnetic metal and a semiconductor. 

14. The magnetic-field sensor device of claim 1 1, wherein said chemically-synthesized 
magnetic nanoparticles range in size between 2 nm and 20 nm in diameter. 



15. /The magnetic-field sensor device of claim 11, wherein said chemically-synthesized 
magnetic nanoparticles are oriented with a magnetic-moment orientation parallel to a direction of 
Current flow through said chemically-synthesized magnetic nanoparticles. 
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16. The magnetic-field sensor device of claim 11, wherein said chemicall^synthesized 
magnetic nanoparticles are oriented with a magnetic-moment orientation perpendicular to a 
direction of current flow through said chemically-synthesized magnetier nanoparticles. 

17. The magnetic-field sensor device of claim 1 1, wherein iaid at least one layer of 
chemically- synthesized magnetic nanoparticles comprise^at least one chemically-synthesized 

agnetic nanoparticle. / 

18. The magnetic-field sensor device of clapn 11, wherein said chemically-synthesized 
magnetic nanoparticles comprise elementsiromprising one of Co, Fe, Ni, Mn, Cr, Nd, Pr, Pt, Pd, 
Ho, Gd, Eu, Er, Re, Rh, an intennetalliVcompound of said elements, a binary alloy of said 
elements, a ternary alloy of said elements, an oxide comprising one of Fe, Co, Ni, Mn, and Cr, 
and a mixed oxide combining ajfleast one of Fe, Co, Ni, Mn, and Cr, with at least one of La, Sr, 
Ba, and Cu. / 

19. The magnetio^field sensor device of claim 10, wherein said insulating organic layer 
separates one chemically-synthesized magnetic nanoparticle layer from another chemically- 
synthesized magnetic nanoparticle layer. 

20. d method of forming a magnetic-field sensor device, said method comprising: 
/ depositing a first electrode onto a substrate; 

depositing an electrically insulating layer on said first electrode; 
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removing a portion of said electrically insulating layer to expose a region of saj^r first 
electrode; 

depositing at least one layer of chemically-synthesized nanoparticles oj/said electrically 
insulating layer and said exposed region of said first electrode; and 

depositing a second electrode on said chemically-synthesized^fonoparticles and said 
electrically insulating layer. 




The method of claim 20, wherein said substrate jgomprises one of a conducting material 
and a non-conducting material. 



22. The method of claim 20, wherein ^md first and second electrodes comprise an electrically 
conducting and magnetic material. 

23. The method of clainj^O, further comprising depositing a layer of magnetic material on 
said substrate. 



24. The me|fiod of claim 20, wherein said chemically-synthesized nanoparticles comprise 
elements comprising one of Co, Fe, Ni, Mn, Cr, Nd, Pr, Pt, Pd, Ho, Gd, Eu, Er, Re, Rh, an 
interm^fallic compound of said elements, a binary alloy of said elements, a ternary alloy of said 
elements, an oxide comprising one of Fe, Co, Ni, Mn, and Cr, and a mixed oxide combining at 
least one of Fe, Co, Ni, Mn, and Cr, with at least one of La, Sr, Ba, and Cu. 
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1 25. A method of forming a magnetic-field sensor device, said method comprising^ 

2 depositing a first electrode onto a substrate; 7 

3 depositing an electrically insulating layer on said first electrode; / 

4 depositing a second electrode on said electrically insulating laW; 

5 C^lr I remov ^ n 8 a P or ti° n of said electrically insulating layer to^peate an empty space; 

6 depositing at least one layer of chemically-synthesize^nanoparticles in said empty space; 

7 and / 
y& removing said substrate. / 

o / 

o / 

N / 

*J4 26. The method of claim 25 5 wherein s^fci substrate comprises one of a conducting material 
and a non-conducting material. X 

3 X 

o / 

ry / 

M*l 27. The method of claim 23 , wherein said first and second electrodes comprise an electrically 

M- / 

conducting and magnetijmaterial. 

1 28. The me^od of claim 25, wherein said chemically-synthesized nanoparticles comprise 

2 elements comprising one of Co, Fe, Ni, Mn, Cr, Nd, Pr, Pt, Pd, Ho, Gd, Eu, Er, Re, Rh, an 

3 intermerallic compound of said elements, a binary alloy of said elements, a ternary alloy of said 

4 elepents, an oxide comprising one of Fe, Co, Ni, Mn, and Cr, and a mixed oxide combining at 

. 5 vfeast one of Fe, Co, Ni, Mn, and Cr, with at least one of La, Sr, Ba, and Cu. 
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